Chronic psychological stress is associated with accelerated biological aging, immune dysfunction, and premature morbidity and mortality. Changes in the relative proportions of T cell subpopulations are thought to be a characteristic of immunological aging; however, understanding of whether these changes are associated with chronic psychological stress is incomplete. This study investigated associations between chronic caregiving stress and distributions of T cell phenotypes in a sample of high stress mothers of children with Autism Spectrum Disorder (caregivers; n = 91) and low stress mothers of neurotypical children (controls; n = 88). Immune markers assessed were naïve (CD45RA + CD62L+), central memory (CD45RA-CD62L+), and effector memory (CD45RA-CD62L-) CD4+ and CD8+ T cells. We also examined the ratio of effector to naïve (E:N) CD4+ and CD8+ T cells. In models adjusted for age, body mass index, race/ethnicity, and antidepressant use, caregivers displayed higher percentages of effector memory CD8+ and CD4+ T cells as well as lower percentages of naïve CD8+ T cells and central memory CD8+ and CD4+ T cells compared to controls. Caregivers also displayed significantly higher E:N ratios for both CD4+ and CD8+ T cells. These findings were also independent of cytomegalovirus infection status. Furthermore, higher parental stress, across both groups, was related to several immune parameters. These findings provide preliminary evidence that chronic parental caregiving stress is associated with changes in relative proportions of T cell subpopulations that are consistent with accelerated immunological aging.
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Introduction
Adaptive immunity undergoes substantial changes with normal aging. This includes a progressive shift in the cellular composition of the T cell compartment, which is marked by a diminution of naïve T cells and an increase in effector memory T cells, particularly CD8+ cells (Goronzy et al., 2015; Pawelec et al., 2005) . This process is largely attributable to the combination of a gradual decline in thymus output, which is the source of the naïve T cell pool, and the cumulative exposure across the life course to foreign pathogens, such as cytomegalovirus (CMV), which leads to an accumulation of memory T cells. The capacity to regulate the production, maintenance, and function of T cells in peripheral blood is critical to maintaining adaptive immunity.
Chronic psychological stress, such as the stress experienced as a caregiver for a child with a neurological disability or a loved one with dementia, is a well-known contributor to immune system dysregulation (Glaser and Kiecolt-Glaser, 2005; Segerstrom and Miller, 2004) and has been implicated in accelerated immune system aging (Gouin et al., 2008) . Whether chronic stress contributes to a shift in T cell composition characteristic of immunosenescence remains unclear. In a small study of elderly adults who cared for spouses with dementia, caregivers who provided chronic care had fewer memory T cells (CD8 + CD62L-and CD4 + CD62L-) compared to caregivers who provided less intensive care (Mills et al., 1999) . In contrast, percentages of naïve cytotoxic T cells were significantly lower while percentages of effector memory cytotoxic (CD8+) T cells were significantly higher in a sample of patients with post-traumatic stress disorder (PTSD) compared to non-PTSD participants (Sommershof et al., 2009 ). More frequent symptoms of PTSD and low socioeconomic status have also been associated with a higher ratio of effector memory to naïve (E:N) CD4+ and CD8+ T cells
